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TABLE 2.-Frscsir readtad winds (metars per second) based on piloi balloon obsmdiona made near 7 a. m. (E.  S .  T.) during Decamber, 1951 

Nbqaa-/ Bmwas- Burlington, Chsgwne, Cblesgo, Cleveland, Dallas, /DueWest. Elbadale. H a m .  Jsckson- KegWeat 1 (188 meters) (24.5 meters) (1s meters) ~ (217 ;neiers) ( 4 ~  meters) ('182 meters) (14 meters) (11 meters) 
Vt. Wy0.(1,873) 111. Ter. 8 C  N. Dak. Mont. ville, Fla. Fla. Ohio 1 N.MeX.. vue, T ~ ~ .  

(12 meters) (1s meters) meten) 

- 
I 

Los An- Medford, I Memphis, New Or- Oakland, Oklahoma I Omaha, Phoenix. Salt Late  Sault 8te. I Seattle Washlag- 
gel- CalIf. omg. Tenn. leans, La. CdU. City, Okla. I Nebr. Arir. City. Utah Marie, Mich. Wash.' ton. D. C. 
(217 heters) (410 meters) (89 meters) (26 meters) (8 meters) (382 meters) (289 meters! (356 meters) (1,294 meters) (1% meters) (14 meters) (10 meters) 

' 

___ 

0 e 
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TABL~D 3.-Obsmdiona by m a n s  of airplanes, kites, captive and limited-height sounding balloons during December, 1951 

Dallss, Due West, Ellendale, Chicago, Cleveland, Omaha, I Ter.1 1 8. C.1 I N. Dak.3 I 111.1 1 Ohio 1 I Nebr.1 ------ 

1 Alrplanes. 

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1931 
[The Aerological Divislm, W. R. Oregg. In charge] 

By L. T. SAMUELB 

Table 1 shows the mean free-air temperatures and 
relative humidities for the year a t  Due West, Ellendale, 
and Washington, D. C., and for the parts of the year 
indicated at  the other stations. Kite observations ?ere 
discontinued during the year a t  Broken Arrow, Groesbeck, 
and Royal Center and regular daily airplane observations 
started at  Chicago, Cleveland, Dallas, and Omaha. 

An inspection of the departures from the normal free- 
air temperatures (not shown in table) for the correspond- 
in penods at  the various stations shows small negative 

itive departures- a t  Ellendale and Washington, where 

between Groesbeck and Broken Arrow. rom these it 
is found that the free-air temperatures a t  Dallas and 
Omaha (the latter based on normals of the Drexel, 
Nebr., kite station) for the latter half of the vear were 
above normal at  all levels. The largest de artures 
occurred at  Omaha where the were near1 4' 8. at  the 
2,500 meter level. Positive c9 eparturee o 9.3-1 myp i -  
tude nre found when the mean tern eraturee or Chicago 
are compared with the normals for Zoyal Center, situated 
100 milea to the southeast. 

vaum P a t  all levels a t  Due West and moderately large 

Ap roximate normals records were obtained. 
were obtained by interpo P atin$ latitudinally 

2 Klte. 

TABLE 1.-Mean free-air temperatures and humidities obtained by 
airplanes (or kziee) during year 1951 

T E M P E R A T U R E  ("C) 

surlaee _ _ _ _ _ _ _ _ _ _  9.3 n o  12.4 18.2 15.3 1 7.3 10.4 10.1 
500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8.0 13.4 13.3 19.3 14.5 7.3 9.8 11.1 
1,000 _ _ _ _ _ _ _ _ _ _ _ _ _  7.0 12.8 12.8 18.6 12.6 7.5 7.9 12.3 
1,500 _ _ _ _ _ _ _ _  ~ _ _ _ _  4.9 10.6 10.4 16.6 10.0 6.1 6.5 11.3 
2,000 _ _ _ _ _ _ _ _ _  _ _ _ _  2.8 8.0 8.1 14.1 7.51 3.9 4.6 9.3 
2,500 _ _ _ _ _ _  ~ ._____ 0.2 5.5 5.8 11.5 4.9 1.2 2.1 6.8 
3,000 _ _ _ _ _ _ _ _ _ _ _ _ _  -2.4 2 8  3.4 8.8 2.2 -1.6 -0.4 3.9 
4.WO _..______ _ _ _ _  -8.6 -2.0 -1.5 2.5 -3.81 -7.5 -6.5 -2.6 
5.000. _ _ _ _ _ _  ~ _ _ _ _ _  -13.5 ,-8.9 -6.7 -2.0 -9.8 -13.9 _ _ _ _ _ -  -9.4 
6.000 _.___________ ~ ____._ 1 -  ___.. :-12.3 -8.0 .-.-..-18.6 ___.__ -16.6 

I I  
1 4 ,  , ( I  , I  

RELATIVE HUMIDITY P E R  C,ENT 

Surface _ _ _ _ _ _ _ _ _ _  72 84 81 79 74 72 77 1 82 74 74 
500-.-. _ _ _ _ _ _ _ _ _ _  67 73 75 71 69 71 67 75 73 8 
1,000 _ _ _ _ _ _ _ _ _ _ _ _ _  02 65 07 63 64 80 B O 6 9 6 8  
1500 _ _ _ _ _ _ _ _ _  _.__ 59 01 08 0 62 I 63 _ _ - - _ _  
2:000.. _ _ _ _ _  ~ ____. 54 57 61 58 59 u m m  .___ _._______ u 52 oa M M 54 48 45 m -_--.- 

42 m 42 
5:mo _ _ _ _ _ _ _ _ _ _ _ _ _  XI a7 40 41 SB 57 
a.am ______.______ ~ ._._____ _ _ _ _  47 51 _ _ _ _ _ _  M 
4'm.. ________.__ 47 45 13 47 48 5a 

~ 45 M 47 %8 _ _ _ _ _ _ _ _  ~ _ _ _ _  51 50 51 51 51 54 



The mean free-air temperatures for Royal Center for 
the first half of the year were slightly above the nornials 
for the same period; those for Bmken Arrow and Groes- 
beck for the first five and four months, respectively, were 
moderately below normal. 

In Table 2 it will be noted that the highest average 
maximuin altitude reached by airplane was 6,242 meters 
above sea level a t  Omaha and the highest single flight to 
7,242 meters was also madn att this statim. An airplane 

flight' was made on every day during the latter half of the 
year a t  Dallas; only one day was missed a t  Cleveland and 
t,his was due to mechanical trouble with the airplane; 
two days were missed at  Chicago, and nine days at  
Omaha on account of unfavorable flying weather. 

There were 14 new pilot balloon stations established 
and 2 closed during 1931, making a total of 69 such 
stations in operation a t  the end of the year. Of these, 3 
are located in Alaska and 1 in Yorto Rico. 

TABLE O.-Obucraationu bg nicarm of airplanes, kites, captiup und limited-height soiiirding ballnoiis during the p u r  1931 

- -_ 

hleannltitudcs (meters). m. 8. l . ,  rearli!~~d during month .___......._...._. .......... 2,861 4.861 5.585 1 5,538 2, 
hIaximum alt.itude, (meters), m. s. I., reached.. _..___.___...._._ ... .~.. -. . ..... ... . . 8 5,906 5, tB2 6,355 6.304 3 #S, 
Niimhrr of flights made .._.___._.___.___.__-..... .________. ~ __._......_.._. ~ . ~... . . 165 183 183 184 182 
Number of days on which flights were made ...-......-..... .. .-... .-. .. . . . . .. . . .... ~ 4 151 3 182 6 183 , 8 184 346 

1 Kites raptlve or Ilmited-height snunding balloons. 
2 AirpiAnes. 
8 Limited-height sounding balloon. 

4 January 1 to June i. inclusive. 
6 July 1 to December 31. indusivr. 
0 January 1 to May 16, inclusive. 

7 August B to Deremhrr 31. inrlurivp. 
8 Jnnuury 1 to June 30, inclusive. 

WEATHER IN THE UNITED STATES 
[Cllmatologirnl Division, OLIVER L. FMSIG, in chnrgel 

THE WEATHER ELEMENTS 

By M. c:. BEhNKTT 

G E N E R A L  SUMMARY 

The continuation of abnormally warm weather during 
December in practically all sections east of the Rocky 
Mountains, and generous widespread precipitation in the 
interior and Southern States, were the outstanding fea- 
tures. The temperature for the month ran ed generally 
from 4' to 12O above normal east of the 6 reat Plains, 
except that in the extreme Northeast it was not so warm. 
The greatest plus departures for the month extended 
from Kentucky, Misqouri, and eastern Kansas north- 
ward. West of the Rocky Mountains, temperatures 
were unusually low in many places, while in the Pacific 
coast sections they were only slightly below the normal. 
The precipitstion was above the average in most areas, 
though along much of the Atlantic coast, in the Rocky 
Mountain region, and eastward therefrom along the Can- 
adian border to the Great Lakes it was generally below 
the nornial. Between the Appalachian and Rocky Moun- 
tains, escept in eastern Oklahoma and portions of the 
adjacent States, the amounts were unusually generous, 
with many sections having from one and one-half to four 
times the normal. It was heavy in California also, whete 
some stations reported nearly two and one-half times the 
average. In the western mountains snowfall was unusu- 
ally heavy, while in the East but little snow fell. 

TEMPERATUBE 

The first half of December continued the temperature 
features of the latter part of November, the eastern half 
of the country having mild weather, as a rule, and the 
western half severe cold. The temperature a t  this time 
was particularly low, compared with normal, in the Pla- 
teau and Rocky Mountam regions, and the first week 
saw comparatively cold weather in Tesas and Louisiana 
as well; while some portions of the Missouri Valley, the 
Lake region, and the extreme Northeast likewise were 
moderately colder than normal about the 4th to 7th. 

After the middle of the month the western half of the 
country was usually warmer than normal, especially the 
Plains and Rocky Mountain regjone and those €ar west- 

ern dist#ricts which are close to the Canadian boundary. 
Exceptions were to be found in the middle and southern 
I'l~teau region, a.nd in the lower half of the Rio Grande 
Valley where abnormal cold continued till about the 20th. 
This half of December was extraordinarily warm for the 
tinie of the year in the north-central portion of the coun- 
try, and was far warmer than normal elsewhere east of 
the Plains, except in the extreme northeastern portion 
where it was only moderately warmer. 

As a whole, December was wr-n.rnier than normal in very 
ncar1-y the same part of the country that November had 
been; that is, east of the Rocky Mountains. However, 
the northern portions of Washington and Idaho, almost 
all of Montana, and t,he eastern port,ions of Wyoming 
and Colorado changed froin colder than nornial in Novem- 
ber to slightly warmer in December, while the middle Rio 
Graiide Vallev made the reverse change. 

Parts of Hew York and New England averaged but 
slightly warmer than normal in December, but otherwise 
all bhe c,ount,ry from the eastern Plains region and t,he 
lower Mississippi Valley east,ward was far warmer t,han 
normal. In  n1uc.h of Wisc.onsin and States adjoining, 
also in portions of the extreme Southeast the mean 
temperature was 9' to 12' above normal. 

In north-central and southeastern distric<ts the month 
wx-3 usually the warmest December during the last 40 
years, but was not ao warm as December, 1889, save in a 
few localities. 

The highest t.emperatures were close to 90' in a few of 
the southernmost States, and not far from 60' in northern 
border States and in the middle Plateau region. They 
occurred largely about the 11th to eastward of the Missis- 
sippi River, but at  various dates between the 17th and 
the end of t,he mont8h in practic.ally every State west of 
that river. 

The lowest readings .were niuch below zero in the 
mountainous portions of the far West, also in the Da- 
kotas, New York, and New England. As far north as 
Iowa, Ohio, and t.he mountains of Maryland zero temper 
aturea were not experienced, while in Florida the lowe& 
reading was 36'. The lowest temperatures occurred 
usudly during the first half of the mont,h, escept in mme 
of .the Atlantic States, where they occurred during- the 
final week. 


